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1. Objectives and Outline
This report compiles the results of a study conducted to elucidate private companies' needs
for researchers and engineers with high academic career, based on a questionnaire and
interviews targeted at personnel departments of 28 leading Japanese companies which
actively invest in R&D.
In the background of the study, there is a recommendation featuring in the Japanese
Government's Science and Technology Basic Plan that aims to the strengthening of human
resources education at postgraduate course so as to secure a science and technology
(researchers being the support and driving force of future Japan). In response to this
recommendation, efforts are being made to encourage many talented graduates to go on to
master's courses and doctor's courses by expanding and enhancing various assistance
schemes for them, including an economic assistance program for postgraduate students and
that for Ph.D. graduates (so-called "postdoctorate" assistance program). In this regard, it is
important to ascertain private companies' needs for workers having completed master's or
doctorate courses to ensure an adequate future supply of well-trained S&T personnel, amid
hopes for the widening of corporate employment opportunities and suitable career paths for
them.
The research items were as follows:
Number of new university graduates recruited and their qualifications (bachelor's
degree, master's degree, doctorate, etc.)
Reasons for mid-career hiring (recruitment of experienced workers), numbers, ages,
selection methods and selection criteria
Number of female researchers and engineers and foreign researchers and engineers
recruited
Requests to universities and other tertiary institutions regarding the education and
training of students as researchers and engineers
The study has made it possible to assess the present state of private companies' researcher
and engineer recruitment needs and predict their expected future trends, although there
was a limitation in the number of companies surveyed.
2. Outline of Results and Discussion
2-1 Recruitment of researchers and engineers
To illustrate private companies' researcher and engineer recruitment needs, the results of
the questionnaire survey covering the recruitment of new graduates (at least holders of a
bachelor's degree), mid-career hiring (hereinafter referred to as "recruitment of experienced
workers") and the recruitment of female graduates with technical backgrounds are shown
below.
2-1-1 Recruitment of new graduates (bachelor's, master's and Ph.D. graduates)
(1) Proportion of master's graduates in new recruits fresh from university
Table 1 shows the proportion of master's graduates in new recruits. It can be seen that the
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recruitment of master's graduates is on the increase, with companies at which the master's
graduate share of new recruits is less than 20% accounting for only about 4% of the total.
This share is particularly high in the chemical industry, where it exceeds 90%.
Typical views expressed regarding the recruitment of master's graduates are shown below.
1) Companies with high proportion of master's graduates among recruits
"As research jobs require high levels of expertise, researchers must have at least a
master's degree." Chemical industry
"The company is highly dependent on basic research conducted at university."
Pharmaceutical and chemical industries
"Amid a difficult business environment brought about by the bursting of the bubble
economy, the need for researches who can immediately contribute to our job without
initial training are greater than ever."
Table 1 Proportion of Master's Graduates in New Recruits and Recruit Trends
2) Companies with recent increase in master's graduate recruitment
"The master's ratio is increasing as a result of a drastic fall in the number of
bachelor's graduates among applicants." Electrical equipment
1992 1997
Master's : Bachelor's Master's : Bachelor's
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1 : 2.2 5 : 1
3) Companies with low proportion of master's graduates recuruitment
"The main duties of university graduates with a technical background are the
development, operation and management of systems on computers, communication
equipment, etc., so for them what is really important is on-the-job experience"
Service
(2) Proportion of Ph.D. graduates in recruits
The proportion of Ph.D. graduates in recruits, on the other hand, has generally been on the
increase over the last few years, as can be seen from the survey results in Table 2,
although the numbers are still low. Relatively high proportions (10% or more) can be found
in the chemical, pharmaceutical and other industries, in line with the recruitment of
master's graduates. In the iron & steel, machinery and service industries, however, the
number of Ph.D. recruits is quite small, although some companies are considering a shift
towards a more active Ph.D. graduate recruitment program.
The following are some typical views expressed regarding the recruitment of Ph.D.
graduates:
1) Continued active recruitment
"Today's research is very sophisticated and complex, and we can no longer make do
with master's graduates. That's why we need Ph.D.'s. Chemical
"When researchers present their studies at international conferences, master's
graduates are not taken seriously as researchers. So we want to increase the number
of Ph.D.'s in our researchers." Pharmaceutical
2) Future active recruitment being considered
"According to a future expansion of the areas where the expertise of Ph.D.'s can be
utilized effectively, the number of Ph.D. recruits may increase." Machinery
"Increases in the number of Ph.D.'s in strategically important operations are being
considered." Electrical equipment
3) Passive recruitment
"With designing work and production technology-related work in our operations
division, a lot of highly specialized knowledge is not needed. What is really important
is on-the-job experience." Iron and steel
"Doctor's ability has fallen in recent, and there have been no requests for Ph.D.'s
from production sites." Iron and steel
Table 2 Proportion of Ph.D. graduates in Recruits and Recruitment Trends
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(3) Examples of recruitment trending high academic career recruitment by private companies
As discussed above, many companies are still reluctant to embrace Ph.D. graduates in their
recruitment programs. However, we are moving into an era where more creative research
and technology development will be required, with the increasing sophisticated operations,
and, for this reason, the recruitment of high academic career researcher by private
companies looks set to increase in the future. Although recruitment trends vary from
industry to industry, typical patterns emerged from the questionnaire survey of this study.
These are shown in Table 3.
Table 3 Typical Examples of Recent Master's and Ph.D. Recruitments by Progressive
Companies
1) Company increasing in recruitment of higher career graduates recently (electronic
material and equipment manufacturer)
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2) Company with high proportion of master's graduates and medium proportion of Ph.D.
recruitment in recruits (synthetic fiber manufacturer)
3) Company with highest ratio of Ph.D. graduate recruitment (film manufacturer)
5
* All recruits: All technical background recruits
These patterns have the following characteristics:
1) The recruitment of the graduates of higher career has recently made substantial
progress.
2) The ratio of master's graduate recruitment is very high, but that of Ph.D. graduate
recruitment is still quite modest.
3) The ratio of Ph.D. graduate recruitment is high.
With example 1), the ratio of master's graduates to bachelor's graduates jumped to 85% in
1996 from 20% four years earlier.
With example 2), about 95% of all university graduates are master's graduates, with the rest
consisting of Ph.D. and bachelor's graduates. Moreover, with the ratio of Ph.D. graduate
recruitment increasing, the proportion of bachelor's graduates has plummeted to around 1%.
With example 3), the ratio of master's graduates to Ph.D. graduates stands at 73 : 25 in
terms of the 1995-7 average, with the proportion of bachelor's graduates falling to a mere
1-2% level.
As can be seen from the results of the questionnaire survey in this study, some Japanese
manufactures have been actively recruiting persons with higher academic career for their
advanced knowledge and ability as well as creativity, coinciding with moves to introduce
new operations and R&D on new products etc. in recent years.
(4) Comparison between results of this study and existing statistical data on university
graduates in work force
Table 4 shows breakdowns of employed university graduates by academic qualification over
the last 10 years, which were compiled from statistical data sourced in the Basic School
Survey Report (Ministry of Education) and Science & Technology Indicators (NISTEP).
Table 4 Trends in Numbers of Employed Science/Engineering Graduates at Bachelor's, 
Master's and Ph.D. Levels over Last 10 Years
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Using the 1996 statistical data on the percentage of master's and Ph.D's graduates from
science/engineering courses shown in the table (23% and 2% respectively) as a guide, the
results of the questionnaire survey in this study were analyzed, with the findings listed
below.
Of the 28 companies surveyed, only one (4%) had a master's graduate recruitment
rate is less than 20%, and most of companies exceed 23%, one of the figures quoted
above.
As many as about 30% of the companies surveyed had a Ph.D. graduate recruitment
rate of less than 2%.
These results indicate:
The recent rise in the level of master's graduate recruitment seem to lie increases in
companies' needs for university graduates with higher expertise for increasing
sophistication in corporate operations.
On the other hand, the recent rapid rise in the proportion of students going on to
post graduate studies has resulted in a rise in the proportion of master's graduates in
applicants seeking employment with large corporations, and this factor has
contributed to the rise in the master's graduate recruitment rate.
In some industries, there are companies that maintain a high Ph.D. graduate
recruitment rate. Overall, however, companies seem to think that current needs for
Ph.D. recruits are still fairly low.
(5) Unemployment issue
Although not included in the questionnaire, there is an issue that deserves attention as
statistical data representative of the imbalance between the university supply of graduates
with higher academic career and corporate demand for such graduates. According to the
Basic School Survey Report, unemployed graduates are defined as those who clearly have
neither gone on to further study nor found employment. Domestic help and temporary
employment (applicable only to graduate school and technical college graduates) fall into
this category. Persons who stay on at the institutions from which they are graduating as
research students and those who go on to special training schools, miscellaneous schools,
overseas institutions, vocational training schools, etc. are also classified as unemployed.
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Trends in unemployment rates among university graduates over the last 10 years, as
compiled by rearranging statistical data from the Science and Technology Indicators, are
shown in Table 5 to illustrate the extent of this problem for each category. As can be seen
from the table, unemployment rates among bachelor's and master's graduates are both
around 5%, with the unemployment rate among Ph.D. graduates put at 5-6 times greater
(20-30%), although there are some variations due to year-to-year fluctuations in economic
conditions.
Table 5 Trends in Graduate Unemployment over Last 10 Years
There will doubtlessly be an increase in the number of Ph.D. graduates in the future as part
of the ongoing trend towards higher academic career. However, this may turn into a major
problem down the track, if the unemployment rate among Ph.D. graduates stays at current
levels.
For this reason, there is a need for an active effort to coordinate the attitudes of various
parties including the National Government and private companies towards Ph.D. graduates.
Namely, universities, the National Government and private companies must cooperate to
establish an active assistance mechanism through, for example, the utilization of "Program
to Support 10,000 Postdoctorals and Other Young Researchers" and achieve a social
balance between the supply and demand of Ph.D. graduates through greater flexibility aimed
at improved utilization of human resources, both qualitatively and quantitatively .
2-1-2 Recruitment of experienced workers
As an overall trend, the number of experienced workers recruited has been on the increase
over the last few years, although some companies have severely cut back such recruitment
programs as a result of the bursting of the bubble economy. Many companies were also
planning the active recruitment of experienced workers in the future, although there will not
be a repeat of the explosive growth we saw during the bubble years.
2-1-3 Recruitment of female technical personnel
Figure 1 shows the results of the study relating to the female shares of technical recruits
and future trends. Pharmaceutical and chemical industries stand out with their high female
recruitment rates.
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Fig. 1 Breakdown of Female Technical Recruits by Industry and Future Trends
Figure 2 shows the female shares of employed graduates for various university courses
(pharmacy, chemistry, science, etc.), as compiled from statistical data sources in the FY
1996 Basic School Survey Report. As can be seen from the figure, female shares of
employed graduates are particularly large with pharmacy and chemistry courses.
A comparison of the results of this study and Figure 2 has led to the following observations:
The high female recruitment rates at chemical and pharmaceutical companies can be
traced to high female shares of employed graduates from related university courses
(chemistry and pharmacy).
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Fig. 2 Female Shares of Employed Graduates from Science and Engineering Courses (FY
1996)
According to the results of this study, there is a trend in chemical companies to
expand the recruitment of female technical personnel in the future. However, the
female shares of technical recruits at chemical and pharmaceutical companies are still
only around a third of the female shares of employed graduates from related
university courses.
Female recruitment rates at iron & steel, machinery manufacturing and service
companies are very low, about half to a third of the female share of employed
graduates from engineering courses, which is about 7%, with engineering considered to
be the main university course that supplies recruits for these companies.
Overall, even large companies engaged in sophisticated business operations are still
dragging their feet as far as the recruitment of female technical personnel is
concerned.
2-2 Requests to Universities regarding Training of Students as Researchers and Engineers
Table 6 shows questionnaire survey results relating to requests to universities regarding
general education and research issues.
Table 6 Requests on Student Education
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As can be seen from the table, curriculum-related requests, such as enhancement of basic
academic abilities and greater emphasis on laboratory work, account for nearly 50% of all
requests. To provide a more concrete picture, some typical corporate requests for
university education and research are listed below.
(1) Enhancement of basic academic abilities
"The only thing we want students to do at university is to develop basic academic
abilities."
- Machinery
"We want students to concentrate on learning the basics at university, as they
will not have time to do it once they join us. They can learn plenty of the
application-side later."
- Electrical equipment
(2) Greater emphasis on job site work, research and experiments
"Today's students tend to "have a dislike of production sites", "sneer at
craftsmanship" and "shun laboratory work", while thinking only in terms of simulation,
namely preferring to take an "armchair theory" approach. - Machinery
"A greater trend to higher academic carrer (increases in master's graduates and
Ph.D. graduates) is magnifying the movement towards "a dislike of production sites"
and "sneering at craftsmanship", while giving rise to a decay in "production skills." -
Electrical equipment
(3) Improvement of research education system
"Students are too often used as "assistants", and this hinders them from developing
independent thinking skills and creativity. Even Ph.D. holders tend to follow their
professors' instructions, spending most of their time in measurement taking and data
collection.
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- Electrical equipment
"Professors tend to discriminate against students considered desirable from a
company point of view by, for example, allocating rather trivial research topics." -
Electrical equipment
(4) Personal quality-focused education (independent thinking, creativity, cooperation, etc.)
"We want people who know what they want to do and are able to put forward their
proposals." - Machinery and electrical equipment
"We want people who have leadership qualities and are comfortable with others." -
Food
(5) Other
"Students are too modest about their research work at university. We want them to
take more pride in what they are doing." - Machinery
3. Conclusions
From the results and the discussions of this study can be concluded as follows:
Based on a comparative examination of the results of the interview survey and
analysis of various statistical data, corporate needs for academic career of researchers
and engineers were elucidated.
It was found that many companies thought the recruitment of graduates with higher
academic career (master's degree or doctorate), experienced workers, female
researchers and engineers, and foreign researchers and engineers was important for
their future business operations, with plans to expand their recruitment programs in
these areas.
However, some companies are not so comfortable with the idea of having more
graduates with higher academic career in recruits, while there are problems such as
supply-demand imbalance for researchers and engineers, as illustrated by increases in
the number of unemployed graduates. For this reason, greater efforts need to be
made to revamp university education to produce excellent graduates with higher
academic career who also meet the demands put forward by the private sector,
particularly at post graduate school.
The Science and Technology Basic Plan calls for the active implementation of the
"Program to support 10,000 Postdoctorals and Other Young Researchers Assistance
Program" aiming reinvigorating R&D activities and expanding opportunities for
graduates with higher academic career. Along these lines, it is necessary to pay due
attention to an optimum balance between the supply and demand of these graduates,
whose numbers are expected to grow in the future.
The author hopes that further studies and discussions will take place to build on these
findings in the future.
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